Introduction
The pyrrolizidine alkaloids continue to attract the attention of synthetic chemists and of biologists due to their potent biological effects and the synthetic challenges they represent. In parallel there has been heightened interest in the synthesis of the indolizidine alkaloids 1 due to the discovery of their antiviral and antitumor activity. The alkaloids castanospermine 1, salaframine 2, and swainsonine 3 are representatives of this class of compound, 2 
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With the dienes 7 and 8 to hand we reacted the EE diene 7 with benzylamine and isolated the racemic pyrrolizidine 9 in 69% yield as colourless needles. This product has a trans C-2 -C-5 relationship as evidenced by its fully decoupled 13 C nmr spectrum. This shows resonances at 50.60, 54.62, 60.11, 79.07, whereas for the isomer with a cis orientation at C-2 and C-5 only two resonances in this region would be anticipated. Similarly the 1 H nmr spectrum of the cis product should also be much simplified.
Following on from this we investigated the reaction of sodium hydrosulfide with 7, and this resulted in the formation of the racemic tetrahydrothiophene 10 in 53% yield. Analysis of the 1 H and 13 C nmr of this product also suggested that it had a trans relationship of the hydrogen atoms at C-2 and C-5. Armed with these findings we sought to reintroduce the chirality into these hetereocyclic systems. Both enantiomers of 1-phenylethylamine are commercially available at modest prices. Treatment of the diene 7 with R-phenylethylamine resulted in the formation of the pyrrolizidine 11 in a yield of 50 % after chromatographic purification. Once again the relative stereochemistry was found to be trans at C-2 and C-5. Treatment of the S-enantiomer gave the corresponding enantiomeric pyrrolizidine.
In conclusion we have demonstrated that the furanose 6 can be transformed to pyrrolizidines that are capable of elaboration to naturally occurring alkaloids.
Experimental Section
General methods. (5-Ethoxycarbonyl-1-phenylethyl-3,4-O-isopropylidene-pyrrolidin-2-yl)acetic acid ethyl ester (9). To the diene 7 (0.76g, 2.5 mmol) in ethanol (5 ml) was added benzylamine (0.297g, 2.77 mmol). The was stirred at RT for 0.5 h and then heated at reflux for 6h. The volatiles were removed in vacuo to give a pale yellow oil. Dissolution of the residual oil in 10 ml of petrol/ether 
